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COMPLETE SPEQFICATION 
Pressure Reducing Valve 



We, Dunlop Rubber Company Limited. 
a British Company, of 1, Albany Street, 
London, N.W.I, do hereby declare the inven- 
tion, for which we pray that a patent may 

5 be granted to us, and the method by which it 
is to be performed, to be particularly de- 
scribed in and by the following statement: — 
This invention relates to fluid pressure re- 
ducing valves. 

10 In the majority of known pressure reducing 
devices the pressure fluid exerts a substantial 
force on the associated inlet valve tending to 
hold it open and it is necessary to provide 
means to compensate for this force so that 

15 the device may be sensitive to fluctuations in 
the pressure on the low pressure side. 

It is an object of the invention to provide 
an improved pressure reducing device in 
which no substantial axial force is exerted by 

2o the pressure fluid tending to hold the movable 
portion of the device open and compensating 
means are therefore not required. 

It is a further object of the invention to 
provide a pressure reducing device which in- 

25 corporates an automatic reHef valve of novel 
construction. 

According to the invention a fluid pressure 
reducing device comprising a housing contain- 
ing an operating chamber adapted to be con- 

30 neoted at one end to a source of fluid pressure 
and at the other end to an apparatus to be 
operated and a relief chamber connected to 
exhaust, a rockably mounted inlet valve seat 
in the operating chamber, a tubular inlet valve 

35 slidable in a sleeve forming part of the operat- 
ing chamber and spring urged towards the in- 
let valve seat, a relief valve seat carried by 
the tubular inlet valve at the end thereof re- 
mote from the inlet valve seat and a relief 

40 valve integral with a piston fluid^tightly slid- 
able within the relief chamber, said relief 
valve being exposed on one face to the fluid 
pressure in the operating chamber and being 
spring loaded on the other face into engage- 

45 mem with the relief valve seat to close said 
valve and open the inlet valve whereby pressure 



fluid entering the inlet nozzle flows through 
the inlet valve and the operating chamber to 
the outlet nozzle and thence to the apparatus 
to be operated. 

In a preferred form of the invention the 
pressure reducing device contains a tubular 
inlet valve which has no axial forces acting 
upon it tending to open it when it is seated 
and an inlet valve seat which is self-aligning. 
The piston is annular and surrounds an inter- 
mediate portion of the tubular inlet valve, one 
face of the piston forming the relief valve and 
the other face of the piston providing means 
for locating a return spring. A cylindrical 
sleeve extends axially inwardly from the inlet 
end of the housing and serves as a guide for 
the inlet valve. 

The invention will now be more fully de- 
scribed with reference to the accompanying 
drawing which is a sectional view of a pressure 
reducing device constructed according to the 
invention. 

The device comprises a cylindrical housing 
«1, open at one end which shall hereinafter 
j be described as the inlet end, and having a 
^reduced diameter portion 2 at the other end, 
iwhich shall hereinafter be described as the out- 
let end. The reduced diameter portion 2 is 
formed with a frusto-conical interior 3 the 
smaller diameter of which is remote from said 
open end of the housing. A further reduced 
diameter portion 4 is externally threaded and 
adapted to form an outlet nozzle for connec- 
tion to a mechanism to be operated. 

A high pressure portion comprising a 
cylindrical sleeve 5 stepped to two diameters 
having a radially-extending flange 6 formed 
integrally with the end of the larger diameter 
is positioned within the housing. The bore 7 
of the flanged end is greater than the bore 
8 of the smaller end and a plurality of radial 
projections 9 extend inwardly from the larger 
bore. 

An inlet portion 10 is screw-threaded at one 
end to form an inlet nozzle and is provided 
with a radially-extending flange 11 at the 
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other end. The flange 11 abuts the flange 6 
of the high pressure portion and the two flanges 
are held tightly together and rigidly in con- 
tact with the open end of the housing 1 by 

5 means of a ring nut 12 screwed onto a 
threaded portion of the outer periphery of the 
housing. A plurality of passages 13 inclined 
to the longitudinal axis of the Met nozzle 
extend from the nozzle to the larger bore 7 

10 of the high pressure portion. A rockable and 
removable metal inlet valve seat 14 of conical. . 
shape has a shore stem 15 extending into a 
recess 16 formed between the passages 13 of . , 
the inlet portion 10, and a flat face 17 located 

15 adjacent the radial projections 9 said face 
being spaced a short distance from the ends 
of said projections to provide a clearance .there- 
between so that the . valye : seat "14 . can -rock 
slightly relative thereto* ; . 

20 A tubular inlet valve W is sHdabie through 
the smaller bore 8 of the sleeye . 5 and_has 
one end chamfered to a knife-edge 19 adapted 
to seat on. the flat face 17 of the metal Met 
valve seat 14. The valve 1$. has a tubular 

25 shank 18a which extends axially through the 
housing to form an annular relief .chamfer. 20 
between, the inner periphery of the housing 
1 and the outer periphery of .the tubular 
shank. A radMy^exteirfdng flange. .21 . is 

30 formed "integrally with the end of the valve 
shank VSa remote from the chamfered, end. 19 
. and is normally petitioned within the frusto- 
conical cavity 3 in the housing.. A relief valve 
seating ring 22 of silicone rubber is secured 

35 within an annular groove formed in the side 
of the valve flange 21 remote from the outlet 
nozzle 4. The bore of the valve, flange 21 is 
countersunk to a depth approximately equal to 
half the thickness of the flange to. form, an 

40 annular . radially-extending step 23 and a 
helical inlet valve spring 24 is interposed be- 
tween the step 23 and an inwardly-project- 
ing abutment 25 formed within the outlet, 
nozzle 4. An annular piston 26 provided with 

45 a metal sealing zing 27 and having a cylin- 
drical skirt 28 is fluid-Jtightiy slidable within 
the housing 1 and is urged into contact with 
the end wall of the housing by means of a 
helical return spring 29 positioned between me 

50 flange 6 of the high pressure portion and the 
face of the piston 26 adjacent the skirt 28. 

An annular space 30 is formed between the 
inner periphery of the piston 26 and the outer 
periphery of the valve shank 18<j and the face 

55 of die piston remote from- the skirt 28 is" 
provided at its inner periphery with an annular 
axiatty-extending projection 31 chamfered to 
a knife-edge. This face of die piston in com- 
bination with the seating ring 22 forms a 

60 relief valve and it is normally held in seating 
engagement with the relief valve seating ring. 
22 by the piston return spring 29 acting in 
one direction and by the inlet valve spring 24 
acting in the opposite., direction. When the 

65 piston 26 is abutting /die end wail of the 



housing a small clearance 32 is left between 
the valve flange 21 and the sides and base 
of the fnosto-conical cavity 3 in the housing 
and this clearance together with the bore of 
the outlet nozzle 4, the bore of the tubular 70 
inlet valve 18 and the larger bore 7 of the 
sleeve 5 form an operating chamber. 

The housing is provided with a plurality 
of circumferentially spaced holes 33 which 
connect the relief chamber 20 with exhaust and 75 
a gauze, filter covers the holes to prevent the 
ingress of foreign matter. 

When the device is connected into a fluid- 
pressure system i.e. the inlet nozzle 10 to a 
source of pressure, fluid and the outlet nozzle go 
4 to a mechanism to be operated, high pressure 
air flows through the passages 13 of the inlet 
portion into the high pressure portion and 
thence between the radial projections 9 to the 
tubular inlet valve 18. The air then passes 85 
through the tubular valve shank 18a to the 
outlet nozzle 4 and thence to the mechanism 
to be operated. 

When the pressure in the; outlet nozzle 4 
and operating chamber attains a predetermined 90 
value it acts on the valve flange 21 and piston 
26 to force the whole assembly towards the 
inlet end of the housing. The chamfered end 
of the tubular inlet valve : 18 thus seats on 
the flat face 17 of the metal inlet valve seat 95 
4 and the pressure is held within the device. 
However, if the pressure should increase be- 
yond the desired value for any reason, e.g. a 
rise in temperature, the piston 26 will move 
further towards the inlet end of ±e housing 100 
and the knife edge 31 of the relief valve will 
leave its seating 22 thus allowing air to flow 
through the annular space 30 formed between 
the inner periphery of the piston and the outer 
periphery of the valve shank 18a into the" relief 105 
chamber 30 and thence to atmosphere. 

When the inlet valve IS is sealed on the 
metal inlet valve seat 14 there are -no axial 
forces acting, upon it tending to unseat it, 
therefore no compensating means are required 110 
and the valve will remain closed under the 
influence of its spring 24 until the pressure 
in the operating chamber drops to the desired 
value. As the pressure- drops the piston moves 
back under the influence of the return spring U5 
29 to close the relief valve and as the pressure 
drops still further die piston return spring 29 
forces the piston and inlet valve flange 21 to- 
wards the outlet end of the housing thus open- 
ing me inlet valve to allow air to flow to the 120 
mechanism to be operated once more. : . 
: . He use of metal and siHcbne-robber seatings 
in the device hereinabove described renders it 
especially suitable for use with fluids at. high 
temperatures. However, it is to be understood 125 
that the device may be provided with seatings . . 
of. soft rubber or similar material in which 
case it would be suitable for use with fluids . 
at ordinary temperatures. 
What we claim is:— 130 
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1. A fluid pressure reducing device com- 
prising a bousing containing an operating 
chamber adapted to be connected at one end 
to a source of fluid pressure and at the other 

5 end to an apparatus to be operated and a 
relief chamber connected to exhaust, a rock- 
ably mounted inlet valve seat in the operating 
chamber, a tubular inlet valve slidable in a 
sleeve farming part of the operating chamber 

10 and spring urged towards the inlet valve seat, 
a relief valve seat carried by the tubular inlet 
valve at the end thereof remote from the inlet 
valve seat and a relief valve integral with a 
piston fluid-sighdy sMdable within the relief 

15 chamber, said relief valve being exposed on 
one face to the fluid pressure in the operating 
chamber and being spring loaded on the other 
face into engagement with the relief valve seat 
to close said valve and open the inlet valve 

20 whereby pressure fluid entering the inlet 
nozzle flows through the inlet valve and the 
operating chamber to the outlet nozzle and 
thence to the apparatus to be operated. 

2. A fluid pressure reducing device accord- 



ing to claim 1 wherein the tubular inlet valve 25 
at the inlet valve seat end is chamfered to 
an annular knife-edge at the outer periphery 
thereof. 

3. A fluid pressure reducing device according 

to claim 2 wherein said pfcton is annular and 30 
is co-axialry aligned with said inlet valve. 

4. A fluid pressure reducing valve according 
to claim 3 wherein die piston is provided with 
an axially-extending relief valve to co-operate 
with a relief valve seat carried by an annular 35 
flange at the outlet end of the tubular member, 
whereby relative movement between said 
piston and tubular member in one direction 
opens the relief valve and allows the passage 

of fluid through the piston from the operating 40 
chamber to the relief chamber. 

5. A fluid pressure reducing de-vice con- 
structed and arranged substantially as de- 
scribed herein and as shown in the accom- 
panying drawing. 45 

G. W. I. SHEAVYN, 
Agent for die Applicants. 



PROVISIONAL SPiECHPIOATION 
Pressure Reducing Valve 



We, Dunlop Rubber Company Limited, 
a British Company, of 1, Albany Street, 
Londton, N.W.I, do hereby declare this in- 
vention to be described in the following state- 

50 mem: — 

This invention relates to fluid pressure re- 
ducing devices. 

In the majority of known pressure reducing 
devices the pressure fluid exerts a substantia] 

55 force on the associated inlet valve tending to 
hold it open and it is necessary to provide 
means to compensate for this force so that the 
device may be sensitive to fluctuations in pres- 
sure on the low pressure side. 

60 It is an object of the invention to provide 
an improved pressure redudng device in which 
no substantial axial force is exerted by the 
pressure fluid rending to hold the movable 
portion of the device open and compensating 

65 means are therefore not required. 

It is a further object of the invention to 
provide a pressure reducing device which in- 
corporates an automatic relief valve of novel 
construction. 

70 'According to the invention a fluid pressure 
reducing device comprises a housing contain- 
ing an operating chamber and a relief cham- 
ber, inlet and oudet nozzles for connecting the 
operating chamber to a source of pressure fluid 

75 and to an apparatus {O be operated respectively, 
bales in said housing to connect the relief 
chamber with exhaust, an inlet valve seat in 
the operating chamber, a tubular inlet valve 



slidable in a sleeve forming part of the operat- 
ing chamber and spring-urged towards the in- 81 
let valve seat, a relief valve seat carried by 
the inlet valve at the end remote from the 
inlet valve seat and a relief valve integral 
with a piston fluid-dghtly slidable within the 
housing, said relief valve being exposed on one 85 
face to the fluid pressure in the operating 
chamber and being spring loaded on the other 
face into engagement with the relief valve seat 
to close said valve and open the inlet valve 
whereby pressure fluid entering die inlet nozzle 90 
flows through the inlet valve and the operat- 
ing chamber to the oudet nozzle and thence 
to the apparatus to be operated. 

In a preferred form of the invention the 
pressure reducing device contains a tubular 95 
inlet valve which has no axial forces acting 
upon it tending to open it when it is seated 
and an inlet valve seat which is self -aligning. 
The piston is annular and surrounds ah inter- 
mediate portion of the tubular volet valve, iqq 
one face of the piston forming the reHef valve 
and the other face of the piston providing 
means for locating a return spring. A cylin- 
drical sleeve extends axsally inwardly from the 
inlet end of the housing and serves as a guide 105 
for die inlet valve. 

The pressure redudng device comprises a 
cylindrical housing open at the inlet valve end 
and having a reduced diameter portion at the 
outlet end. The exterior of this portion is 110 
Threaded for connection to an apparatus to be 
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operated and forms an outlet nozzle and the 
interior is of frusto-conical shape, die portion 
of ro«T»Tniirn diameter being nearest the out- 
let. ... 

5 A high pressure portion comprising a 
cylindrical sleeve stepped to two diameters 
having a radially-extending flange formed in-r 
tegrally with the end of larger diameter is 
positioned within the housing. The bore of the 

10 flanged end is greater than the bore of the 
smaller end and a plurality of radial projec- 
tions extend inwardly from the larger bore. 

An inlet portion is screw-tiireaded at one 
end to form an inlet nozzle and is provided 

15 .with a rad^afly-extending flange at the other 
end. The flange abuts the flange of the high 
pressure portion and the two flanges are held 
tightly together and rigidly in contact with the 
open end of the housing by means of a ring 

20 nut screwed onto a threaded portion of the 
outer periphery of the housing. A plurality of 
passages inclined to the longitudinal axis of 
the inlet nozzle extend from the nozzle to the 
larger bore of the high pressure portion. A 

25 rockable and removable metal inlet valve seat 
of conical shape has a short stem extending 
into a recess formed between the passages of 
the inlet portion and a flat face located adjacent 
the radial projections said face being spaced a 

3q short distance from the ends of said projec- 
tions to provide a clearance therebetween so 
that the valve seat can rock slightly within 
the operating chamber. 
A tubular inlet valve is slidable through the 

35 smaller bore of the sleeve and has one end 
chamfered to a knife-edge adapted to seat on 
the flat face of the metal inlet valve seat The 
valve has a tubular shank which extends axklly 
through the housing to form an annular relief 

40 chamber between the inner periphery of the 
housing and the outer periphery of the valve 
shank. A radiaUy-exxending flange is formed 
integrally with the end of the valve shank 
remote from the chamfered end and is norm- 

45 ally positioned within the frusto^comoal cavity 
in the housing. A relief valve seating ring of 
silicone rubber is secured within an annular 
groove formed in the side of the valve flange 
remote from the outlet nozzle. The bore of 

50 the valve flange is countersunk to a depth 
approximately equal to half the thickness of 
the flange to form an annular radially-extend- 
ing stem and a helical inlet valve spring is 
interposed between the step and an inwardly 

55 projecting abutment formed within the outlet 
nozzle. An annular piston provided with a 
metal sealing ring and having a cylindrical 
skirt is fluid^tigbdy slidable within the hous- 
ing and is urged into contact with the end 

60 wall of the housing by means of a helical 
return spring positioned between the flange 
of the mgh pressure portion and the face of 
the piston adjacent the skirt 
An annular space is formed between the 

65 inner periphery of the piston and the outer 



periphery of the valve shank and the face of 
the piston remote from the skirt is provided 
at its inner periphery with an annular axiaHy- 
extending projection chamfered to a knife- 
edge. This face of the piston forms a relief 70 
valve and it is normally held in seating en- 
gagement with the relief valve seating ring 
by the piston return spring acting in one direc- 
tion and by the inlet valve spring acting in 
the opposite direction. When the piston is 75 
abutting the end wall of the housing a small 
clearance is left between the valve flange and 
the sides and base of the frustOHConical cavity 
in the housing and this clearance together with 
the bore of the outlet nozzle, the bore of the go 
tubular inlet valve and the larger bore of the 
sleeve form an operating chamber. 

'The housing is provided with a plurality 
of circumferentially spaced holes which con- 
nect the relief chamber with exhaust and a 55 
gauze filter covers the holes to prevent the 
ingress of foreign matter. 

When the device is connected into a fluid- 
pressure system i.e. the inlet nozzle to a source 
of pressure fluid and the outlet nozzle to a ™ 
mechanism to be operated, high pressure air 
flows through the passages of the inlet portion 
into the high pressure portion and thence be- 
tween the radial projections to the tubular inlet 
valve. The air then passes through tie valve « 
and tubular valve shank to the outlet nozzle 
and thence to the mechanism to be operated. 

When the pressure in the outlet nozzle and 
operating chamber attains a predetermined 
value it acts on the valve flange and piston jqq 
to force the whole assembly towards the inlet 
end of the housing. The chamfered end of 
the inlet valve seats on the flat face of the 
metal inlet valve seat and the pressure is held 
within the device. However, if the pressure 105 
should increase beyond the desired value for 
any reason, eg. a rise in temperature, the pis- 
ton will move further towards the inlet end 
of the housing and the relief yalve will leave 
its seating thus allowing air to flow through \\q 
the annular space formed between the inner 
Periphery of the piston and the outer peri- 
phery of the valve shank into the relief cham- 
ber and thence to atmosphere. 

•When the inlet valve is seated there are 115 
no axial forces acting upon it tending to. un- 
seat k, therefore no compensating means are 
required and the valve will remain closed under 
the influence of its spring until the. pressure 
in the operating chamber drops to the de» 120 
sired value As the pressure drops the piston 
moves back under the influence of the return 
spring to close the relief valve and as the 
pressure drops still further the piston return 
spring forces the piston and" inlet valve flange 125 
towards the outlet end of the housing thus 
opening the inlet valve to alow air to flow 
to the mechanism to be operated once more. 

Hie use of metal and stficone-rubber seat- 
ings in the device hereinabove described 130 
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renders it especially suitable for use with fluids in which case it would be suitable for use 

at high temperatures. However, it is to be with fluids at ordinary temperatures, 
understood that the device may be provided G. W. I. SHEiAVYN, 

with searings of soft rubber or similar material Agent for the Applicants. 



Leamington Spa : Printed for Her Majesty's Stationery Office, by the Courier Press.— 1965. 
Published at The Patent Office, 25, Southampton Buildings, London, W.C.2, from which 

copies may be obtained. 



737198 COMPLETE SPECIFICATION 

I SHEET Tfo, drawing is a reproduction of 
the Original on a reduced scale. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

JZlMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
P'FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

PXOLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

£2 / LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



